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Abstract 

The diagnosis of yo-yo reflux in patients with incomplete upper collecting system duplications is difficult. We report a case with 
recurrent urinary tract infections and ultrasonographically detected duplication in the left collecting system in which the presence of 
yo-yo reflux is demonstrated with dynamic renal scintigraphy (MIRT 201 2;21 :1 14-1 16) 
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Ozet 

Yo-yo reflusu inkomplet ureter duplikasyonlannda gorulen bir durumdur ve idrar bir ureterden digerine gecmektedir. Yo-yo reflusunun 
tanisi oldukca zordur. Sunacagimiz olguda tekrarlayici idrar yollan enfeksiyonu geciren bir hastada ultrasonografi ile solda toplayici 
sistemde inkomplet duplikasyon saptanmistir. Bu hastada dinamik bobrek sintigrafisi ile yo-yo reflusu varligmin gosterilmistir. (MIRT 
2012;21:114-116) 

Anahtar kelimeler: 99mTc-MAG3, genitouriner anormallikler, vezikoureteral reflu 



Introduction 

The embryological development of urinary system is 
complex and approximately 10% of the children are born 
with urinary anomalies (1). Duplication of the upper 
collecting system is one of the most common of these 
anomalies. Complete duplication is associated with 
ectopic ureter, ureterocele or vesicoureteral reflux. 
Therefore the diagnosis of symptomatic complete 
duplication is relatively easy. The incomplete duplication of 
the upper collecting system rarely causes urinary 
symptoms and usually does not carry clinically importance 
(2,3). However, reflux of the urine from one limb of the 



collecting system to the other limb, rather than down 
towards the bladder may cause urinary symptoms. This 
phenomenon is called yo-yo reflux (saddle reflux) and the 
diagnosis (to demonstrate the urine refluxing from one 
limb to the other limb) of yo-yo reflux is difficult. Chu et al 
has described a scintigraphic method for detection of yo- 
yo reflux (2,4). We present a case with yo-yo reflux in 
which the diagnosis has been made with similar 
scintigraphic method. We aimed to emphasize the 
diagnostic method to overwhelm the diagnostic 
difficulties encountered in yo-yo reflux. We present a case 
to emphasize the scintigraphic method to overwhelm the 
diagnostic difficulties encountered in yo-yo reflux. 
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Case Report 

A 6 year-old girl presented with a recurrent urinary tract 
infection (UTI) had an abdominal ultrasonography (US) 
which revealed an enlarged left duplex kidney with a mildly 
prominent lower moiety collecting system. Voiding 
cystourethrography was normal without post voiding 
residual urine. She was referred for the radionuclide 
renography to see the drainage pattern of the left kidney. 

Tc-99m mercaptoacetyltriglycine (MAG3) renal 
scintigraphy was performed according to F -15 protocol 
(5). Oral hydration (10 ml/kg) started 30 minutes before 
the study and intravenous furosemide (2 mg) was given 
15 minutes before the intravenous administration of 1 
mCi (37 MBq) of MAG3. Imaging was performed from 
posterior projection using GE XRT gamma camera 
equipped with a low energy parallel-hole general purpose 
collimator at 140 keV energy peak with a 20% 
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Figure 1. One minute dynamic planar images. The activity in lower moiety 
starts to increase by 8 th minute, becoming more prominent at 1 1 th minute 
and than starts decreasing. Only a single left ureter is visible. Note the slight 
increase in activity of upper moiety at 9-1 1 minute images which was inter- 
preted as a minor reflux 



symmetrical energy window. Dynamic acquisition at 
64x64 matrix was acquired 1 second per frame for 1 
minute for the renal perfusion and 60 seconds per frame 
for 29 minutes for the renal function. An Entegra (GE 
medical systems) workstation was used for image 
processing. The dynamic planar images of MAG3 renal 
scintigraphy showed more prominent activity in lower 
moiety than upper (Figure 1). The region of interests and 
the time activity curves are shown in Figure 2 and Figure 
3, respectively. The time to peak parenchymal uptake of 
upper and lower moieties of left renal duplex system was 
at 2.5 minutes for each and at about the third minute 
both curves showed a gradual decline indicating the 
beginning of excretion and patency of the collecting 
systems (Figure 3). At the fifth minute, the slope of the 
activity curve of upper moiety increased, indicating a more 
rapid excretion followed by a focal rise of activity in lower 
moiety until the 10.5 th minute (Figure 3). Diuretic was 
injected before the study, intravenous line was washed 
with saline just after the injection of radiopharmaceutical 
and there was not any patient motion, so the increase of 
the activity in the lower moiety was explained by "yoyo" 
reflux. The drainage of both moieties was complete until 
the end of the study excluding the presence of an 
obstruction. 

The patient is well after the last episode of UTI that was 
treated with antibiotics, on regular follow up. Also a long 
term suppression antibiotherapy was given. Proper wiping 
technique following the toilet use and frequent urination 
were advised for conservative management. Surgical 
treatment was not indicated. 

Literature Review and Discussion 

Yo-yo reflux is a rare clinical form of incomplete 
duplication of upper collecting system. Disorders in ureteric 
peristalsis at the site of ureteric fusion may cause yo-yo 
reflux. Another explanation of yo-yo reflux is the pressure 
gradient between two ureteric segments. The pressure of 
the lower moiety is generally higher than the upper moiety 




Figure 2. The summed function images (2-3 min) from posterior projection 
demonstrating the regions of interest drawn to upper moiety (UM), lower 
moiety (LM) and background regions (beg 1 and beg 2 respectively) 



Figure 3. The time-activity curves of upper moiety (continuous trace) and 
lower moiety (dotted trace) of the left kidney. As the decline of activity in 
upper moiety was more prominent starting at fifth minute, a sharp incline 
of activity on lower moiety was observed 
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and therefore the urine generally refluxes from the lower 
moiety to the upper moiety (2,3). However this is not a rule 
as occurred in our case where the reflux was into the lower 
moiety. 

There is no radiological diagnostic method that exactly 
shows urine refluxing from one moiety to another at 
incomplete duplex systems. The current method that we 
used has been recently described by Chu et al (4). They 
stated that the dynamic nature of the investigation and 
continuous monitoring makes the radionuclide renography 
an ideal test for the diagnosis of yo-yo reflux. The 
appropriately placed region of interests over the upper and 
the lower moiety of the renal duplex system give an 
opportunity to see changes in time activity curves of each 
moiety independently. 

The diagnosis of yo-yo reflux is difficult although the 
diagnosis of presence of collecting system duplication is 
not. Surgical treatment in yo-yo reflux should be considered 
in patients with significant dilatation or flank pain, 
accompanied by urinary tract infection (3). In the operation, 
the upper ureter is anastomosed to the lower pelvis, 
converting bifid ureter to bifid pelvis and excising the rest 
of the upper ureter (ureteropyelostomy) (6). Therefore, 



before making a decision for treatment, it is important to 
demonstrate refluxing urine from one moiety to the other 
in the dynamic renal scintigraphy. So the patients with a 
duplex kidney, one should consider yo-yo reflux if there is a 
simultaneous rise in the tracer activity in one moiety and a 
decline in the other. 
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